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fitted to the vertical ring, and passes out vertically upwards through a
jet also located on the vertical ring.

Control Svstem. This system is illustrated m Fig. II. 13. Two inter-
connected pairs of bottles half filled with oil are attached to the rotor
casing, of which the larger pair, situated on the east side, are termed
"working" bottles, and the smaller pair, on the west side, are termed
"damping" bottles. Pipes connect the tops of all four of these bottles
to an air%hest which is attached to the rotor casing, and is positioned
at the east side of the rotor casing immediately over the air jet, located
on the vertical ring, which is normally vertical. A V-shaped block
divides the entry of the air chest into two equal parts.

With the gyro axle horizontal the air pressure is divided by the
V-shaped block in the air chest into equal parts, so that the pressure on
the oil surface in all four bottles is the same. Any tilting of the gyro
axle and air chest relative to the jet results in a greater pressure of air
being directed to one side of the other of the V-shaped block, with
corresponding increase of pressure on the oil surfaces in two bottles of
the interconnected pairs, and a reduction of pressure in the other two
bottles. The pipes connecting the working bottles to the air chest are
crossed so that when the north end of the gyro axle tilts up, air blows
on the surface of the oil in the south working bottle, and at the same
time on to the surface of the oil in the north damping bottle. Similarly
when the south end of the gyro axle tilts up, air blows on the surface of
the oil in the north working bottle, and also in the south damping bottle.
The result of the excess air pressure blowing into one bottle of either
pair, is to raise the level of oil in the opposite bottles, thereby making the
gyro heavier at the end having the excess of oil which introduces a torque
about the horizontal axis resulting in precession in azimuth.

It has already been stated that the working bottles are larger than
the damping bottles, and by cross connection of the air pipes leading
from the air chest to the working bottles, the damping effect is in oppo-
sition to the main control though smaller in amount and slower in opera-
tion by reason of the needle valve restriction of the flow of oil between
the damping bottles.

Undamped Oscillation about the Meridian. Let us assume that the
needle valve in the north bottle of the damping system (Fig. 11.14) is
altogether closed, and that the gyro axle is horizontal and pointing east
of north in north latitude. The gyro being in a state of balance will
exhibit inertia and tend to remain with its axle pointing to a fixed point
in space. As the earth rotates from west to east, the axle will acquire
upward tilt of the north end at a rate which will be proportional to the
aniount of deflection east of the meridian, and also to the cosine of the
latitude. The acquired tilt relative to the plane of the earth's surface
will cause pressure to be applied by the air jet to the south working
bottle, resulting in an immediate flow of oil which will make the gyro
axle north heavy, i.e., heavy at the north end. Precession towards the
meridian will begin, the rate of precession increasing as the tilt increases, but
the rate of tilt decreasing as the gyro axle precesses towards the meridian.
The gyro will arrive at the meridian with .sufficient tilt to maintain pre-
cession to the westward until such time as it reaches a westerly deflection
equal to the original easterly deflection when the axle will again be
horizontal. The gyro axle now being west of the meridian continues to